FİNANS SEKTÖRÜNDE ETKİLİ RİSK YÖNETİMİ İÇİN PERFORMANS DEĞERLENDİRME VE BAŞARISIZLIK TAHMİNİ: BÜTÜNLEŞİK BİR KARAR VERME PROSEDÜRÜ ÖZ

Gelişmekte olan ülkelerin sosyo-ekonomik statüsünde önemli bir yere sahip olan ve hi zmet sek t ö rü n ü n temel bileşenlerinden biri olan finans sektörü bu çalışman ın temel konusunu oluşturmaktadır. Bu çalışmanın temel amaçları; riskli ortamlarda finansal kurumların performansını etkileyecek en önemli faktörlerin belirlenmesi, bu faktörler kullanılarak ekonomik ve finansal performansın değerlendirilmesi ve kurumların gelecekteki başarı/başarısızlık durumlarının üç aşamalı analitik ve karşılaştırmalı bir karar verme yaklaşımı kullanılarak tahmin edilmesidir. Sunulan yaklaşımın uygulanabilirliği Türk bankacılık sektöründe faaliyet gösteren ticari bankaların konu alındığı kapsamlı bir uygulama üzerinde çok sayıda finansal rasyo k u l l an ıl a rak gösterilecektir. Bu amaçla, Türk finans sektöründe faaliyet gösteren 44 ticari banka 57 temel finansal rasyo kullanılarak sınıflandırılacaktır. Sunulan yaklaşımın banka yöneticilerine, yatırımcılara, hükümet biriml eri n e ve INTRODUCTION
Globalization of the world economy induces increased competition in the service sector, which plays a central role in economic and social development of countries. To gain a competitive advantage, it is important to analyze and evaluate the operational and financial risks and perceive the current financial situation of the service institutions. As financial performance of companies/institutions has a significant impact on the economic stability in especially developing countries (emerging markets), it is crucial to be able to foresee the financial risks, evaluate the performance of the components of the service sector and assess them as healthy and non-healthy to prevent or lessen the adverse consequences on the economic system. Financial institutions which bridge the needs of lenders (savers) and those of borrowers, provide the flow of resources from one party to the other. Among financial institutions, commercial banks are at the very core of a financial system, having the largest share of intermediation (Mercan et al., 2003) . Evaluation of financial performances of banks plays an important role in making managerial and organizational decisions related to strategic planning process in banking sector which represents a major part of the financial sector in Turkey. The performance of the banking sector has improved especially in the last years in problematic and vulnerable, which necessitated restructuring of the banking sector to increase its financial efficiency (Mercan et al., 2003) . (Evans and Borders, 2014) . Capital inflow to developing countries slowed down, capital outflow was observed in some countries, cost of borrowing from international markets increased, and global capital became more sensitive towards macroeconomic imbalances. In several developing countries, national currencies depreciated, interest rates increased, and asset prices dropped rapidly. Most of the developing countries implemented rebalancing policies to minimize the negative effects of global risks at the expense of slowing down the growth rate. Negative economic conditions in a country increase the probability of bank failure. However, the healthy banks were continuing to survive while the other non-healthy group failed under the same negative macroeconomic environment. Hence, it is vital to evaluate the performances of banks in an economic system in order to avoid severe socio-economic consequences. According to Demirguc-Kunt and Detragiache (1998) For effective risk management in financial sector, the financial performance of a bank should be measured and evaluated based on the foregoing factors, which can be quantitatively estimated depending on different financial ratios. The review of the literature reveals that there is a need to propose and use an integrated approach to systematically select the most important financial indicators, assess the performances of the institutions in the finance sector according to these indicators, and evaluate and compare the institutions in terms of their financial success and distress/bankruptcy possibility. Considering this gap in the literature, this study proposes a three-step approach to predict and evaluate the financial performances of commercial banks by integrating statistical and operations research techniques. More specifically, a multivariate statistical method, a clustering approach and multi-factor productivity analysis approach are employed in a combined manner for financial performance evaluation. The proposed approach respectively employs factor analysis, k-means clustering and data envelopment analysis (DEA) for the following specific purposes;
 Exploring the main financial performance indicators that have a significant effect on the financial performances of the institutions in the banking sector and that can be reliably utilized to evaluate the success of the institutions in risky environments,  Evaluating the financial performances and future distress/bankruptcy possibility of the financial institutions based on the factors explored,  Comparing the financial situations of the banks and specifying the most reliable, safe and secure ones for the investors assessing them as healthy and non-healthy ones to enhance decision making in risky conditions.
A computational experiment from Turkish banking sector is presented in this study to confirm the practicability of the proposed approach. In this regard, performances of 44 commercial banks operating in Turkish banking sector are assessed by using 57 selected fundamental financial ratios using 2011 data. Using the data of the year 2011 enables to observe the effects of global economic recession realized in 2008 and 2009 on the Turkish banking sector. To the best of our knowledge, this study is the first attempt to assess the commercial banks according to their financial performances using the above mentioned techniques.
The rest of the paper is organized as follows. Section 2 presents an overview of the literature on financial performance evaluation and distress prediction in the banking sector classifying the studies in four categories; the review studies, studies using artificial intelligence or multivariate statistical methods, studies using multi-factor productivity analysis and studies on Turkish banking sector. Section 3 covers the proposed three-step decision making procedure with its application to a real world problem in Turkey finance sector. Finally, Section 4 presents the concluding remarks.
RELATED LITERATURE
This section presents an overview of the literature on financial performance evaluation in corporations, especially in banks. The related studies are classified into four categories in this paper namely; the review studies, studies using artificial intelligence or multivariate statistical methods, studies using multi-factor productivity analysis and studies on Turkish banking sector.
The Review Studies
Amongst the related studies, Fethi & Pasiouras (2010) Altman's (1968) Z-score model using a proportionate sample of distressed and non-distressed companies from time periods, industries, and financial conditions other than those used by Altman to developed his model.
Studies Using Multi-Factor Productivity Analysis
Baidya & Mitra (2012) The literature review reveals that, there is a need to propose a combined framework to simultaneously select the crucial financial factors, assess the performances of the companies/institutions in the finance sector, and evaluate/compare the institutions in terms of their financial success and distress/bankruptcy possibility. This study contributes to the related body of literature proposing a three-step approach to predict and evaluate the financial performances of commercial banks by integrating a multivariate statistical method, a clustering approach and multi-factor productivity analysis first time in the literature. It differs from the previous studies in that it integrates factor analysis, k-means clustering and DEA. In addition, this study is one of the studies in the literature that use such a wide range of financial ratios in performance evaluation of the banks. Furthermore it presents an up-to-date and comprehensive application on performance evaluation of commercial banks operating in Turkish Banking sector using the above mentioned methods for the first time in the literature.
The following section presents the proposed approach with a real world application.
THE RESEARCH METHODOLOGY
This section covers, the proposed three-step quantitative decision making methodology with its application in Turkish banking sector. In the application, performances of 44 commercial banks are assessed by using 57 financial ratios using the data of the year 2011. The financial ratios considered in this study are grouped into nine categories namely, capital ratios, assets quality, liquidity, profitability, income-expenditure structure, activity ratios, share in sector, share in group and branch ratios. Table in Appendix 1 presents the financial ratios with corresponding means and standard deviations for the banks handled in the application. The methods employed by the proposed three-step decision making approach and their application to the case problem are presented in the following subsections.
Factor Analysis
Factor analysis, which is a statistical data reduction method, is the first step of the proposed approach. It is used to remove redundancy or duplication from the set of correlated variables and examine whether a number of variables of interest are linearly related to a smaller number of unobservable factors. Factor scores corresponding to each bank that are obtained by factor analysis will be used in further steps of the proposed approach. Reliability is the fact that a scale should consistently reflect the construct it is measuring. A reliability test is applied to 57 financial ratios before performing factor analysis. In this regard, "Cronbach's alpha coefficient", which is a measure of internal consistency or reliability, is used. Cronbach's alpha measures how closely related a set of items are as a group. It is commonly used as an estimate of the reliability of a test for a sample of data. Table 2 reports the commonly accepted rule for describing internal consistency using Cronbach's alpha. The reliability analysis, which is conducted for the data set consisting of 57 financial ratios, expose that Cronbach's alpha takes the value of 0.614. "Item-total correlation test" is performed to check if any item in the set is inconsistent with the averaged behavior of the others, and thus can be discarded. The analysis is performed to purify the measure by eliminating 'garbage' items prior to determining the factors that represent the construct; that is, the meaning of the averaged measure. Results of the item-total test are presented in variables are presented in Table 3 . Table 3 reports that "Corrected Item-Total Correlation" values corresponding to all variables are bigger than 0.4. As a result, among 57 variables, 15 variables are selected to be considered in the factor analysis. Table 4 presents the selected financial ratios with corresponding means and standard deviations for the banks handled in our application. and Confirmatory Factor Analysis (CFA). In EFA, the researcher has no expectations of the number or nature of the variables while CFA is employed to test a proposed theory or model.
In contrast to EFA, CFA has assumptions and expectations based on priori theory regarding the number of factors, and which factor theories or models best fit. We use EFA in this study with the following steps;
Step 1. Generation of the correlation matrix: Correlation matrix displaying the relationships between individual variables should be used in the EFA process. This matrix is generated for all variables. Various tests are used to assess the suitability of the respondent data for factor analysis. In this study, we use Kaiser-Meyer-Olkin (KMO) measure and Bartlett's Test of Sphericity to specify the sampling adequacy. KMO is an index used to examine the appropriateness of factor analysis, and it takes the values between 0 and 1. The values between 0.5 and 1 imply factor analysis is appropriate. Bartlett's Test of Sphericity is a statistic used to examine the hypothesis that the variables are uncorrelated in the population.
The results of the tests presented in Table 5 reveal that the sample is adequate for factor analysis. Step 2. Factor extraction: The aim of this stage is to determine the factors. There exists numerous ways to extract factors such as principal components analysis (PCA), principal axis factoring, image factoring, maximum likelihood, alpha factoring, unweighted least squares and generalized least squares. In this study, we use PCA to extract the factors.
Linear combinations of the observed variables are formed in this method. In this step, it is important to determine the number of factors needed to represent the data. Various methods can be used in this regard such as Kaiser's criterion (eigenvalue > 1 rule), the Scree test, the cumulative percent of variance extracted and parallel analysis. In this study, we use K aiser's criterion that determines the number of factors by considering only factors with eigenvalues greater than 1. In Table 6 , eigenvalues of the financial ratios are presented with percentages indicating the explanation level of the total and cumulative variances. Table 6 demonstrates that the first factor (Shareholders' Equity / Capital to be employed to credit + market + operational risk) explaining 23.6% of the total variance is the most important dimension in explaining the changes in financial conditions of the banks under concern. The second and third factors both explain 15.9% of the total variance while the explanation levels by the factors other than the first five ones are less than 1%.
Considering the Kaiser's criterion, we determine the number of factors as five in this study.
The estimated five-factor model explains 78.6% of the total variation of financial conditions of the banks under concern. Step 3. Factor rotation: After factor extraction, the factors are rotated to make them more meaningful and easier to interpret. To rotate the factors, the factor loading matrix should be formed. An increase in the variables (ratios) that have positive loadings leads to increase in the score of the related factor. Conversely, an increase in the variables that have negative loadings leads to decrease in the score of the related factor. Selected factors represent the feature groups of the variables that have loadings for the same factors. For example, the first factor is explained by the first, fourth, seventeenth and the nineteenth variables, which are in the feature groups of "liquidity" and "capital ratios", hence the factor represents "liquidity and capital ratios". Table 9 presents the feature groups represented by the five factors. Step 4. Calculation of the factor scores: In this step, score of each factor is calculated for each observation. Factor scores of each bank are presented in Appendix 3. By using factor analysis, 57 financial ratios are reduced to five factors that can be used for evaluating the financial performances of the banks under concern. In the following section, these factors are used to classify the banks as healthy or unhealthy.
K-means Clustering
Clustering is the process of partitioning a group of data points into a small number of clusters. The K-means clustering procedure follows a simple and easy way to classify a given data set through a certain number of clusters (assume k clusters) fixed a priori. The main idea is to define k centroids, one for each cluster. These centroids should be placed in a cunning way because of different location causes different result. So, the better choice is to place them as much as possible far away from each other. The next step is to take each point belonging to a given data set and associate it to the nearest centroid. When no point is pending, the first step is completed and an early grouping is done. At this point we need to re-calculate k new centroids as barycenters of the clusters resulting from the previous step. After we have these k new centroids, a new binding has to be done between the same data set points and the nearest new centroid. A loop has been generated. As a result of this loop, we may notice that the k centroids change their location step by step until no more changes are done. In other words, centroids do not move any more.
Finally, this algorithm aims at minimizing an objective function, in this case a squared error function. The objective function is presented in the following. The algorithm is composed of the following steps:
1. Place k points into the space represented by the objects that are being clustered. These points represent initial group centroids.
2. Assign each object to the group that has the closest centroid.
3. When all objects have been assigned, recalculate the positions of the k centroids.
4. Repeat Steps 2 and 3 until the centroids no longer move. This produces a separation of the objects into groups from which the metric to be minimized can be calculated.
In our application, the banks to be classified according to their financial performances are clustered using k-means algorithm using the financial ratios obtained in the factor analysis. The number of clusters is selected as four in the application. Tables 10-14 present the results obtained by the k-means clustering algorithm. Table 10 reports the initial cluster centroid locations. The locations given in Table 10 are optimized by an iteration process. The changes in cluster centers with the iterations and the optimized cluster centroid locations obtained by the process are presented in Tables 11 and 12 , respectively. Factor score 5 3. 62705 -0.19472 -0.10302 -0.23704 To assign each object to the cluster that has the closest centroid, distances between clusters should be determined. Table 13 reports the distances between cluster centroids. Table   14 presents the assignments of each bank to the clusters by k-means algorithm. The in the factor analysis.
Data Envelopment Analysis
In this section, we present an application of DEA to evaluate the financial performances of the banks in our case study. In this regard, we use the previously determined factor scores presented in Appendix 3. DEA is a nonparametric method in operations research and economics. The method is used to empirically measure the efficiency of decision making units (DMU). DEA compares DMUs by considering the resources used, and identifies the most efficient ones. Some of the advantages of DEA can be stated as in the following.
 It is proven to be useful in uncovering relationships.
 It is capable of handling multiple inputs and outputs.
 It can be used with any input-output measurement.
 Inputs and outputs can have different units.
There exist various DEA models that largely fall into the categories of being either input-oriented or output-oriented. CCR (Charnes et al., [27] ) and BCC (Banker et al., [28] ) models are the two basic DEA models which have input-oriented and output-oriented versions, respectively. With input-oriented DEA, a linear programming model is configured so as to determine how much input should be used in order to achieve a predetermined output level in the most efficient way. In contrast, with output-oriented DEA, a linear program is configured to obtain potential output with the given inputs. In this study, we used inputoriented model. Mathematical formulation of the model is presented in the following.
Max h = u y subject to
where, xij is the observed magnitude of i -type input for entity j ( xij > 0, i = 1, 2, ..., m, j = 1, 2, ...,n), yrj is the observed magnitude of r-type output for entity j (yrj > 0, r = 1, 2, ..., s, j = 1, 2, ...,n), vi is the weight to be determined for input i, m is the number of inputs, ur is the weight to be determined for output r, s is the number of outputs, hk is the relative efficiency of DMUk, yrk is the observed magnitude of r-type output for DMUk, n is the number of entities and ε is a non-Archimedean element smaller than any positive real number. The model is linear, and in practice it is often solved by using the dual form represented as in the following.
where, Si-is the slack value of ith input of the kth DMU, Sr+ is the slack value of rth output of the kth DMU and λj is the dual variable of jth DMU.
We used the following ratios as outputs in our application.
 Shareholders' Equity / Total Assets We used Efficiency Measurement System (EMS) software as the solver in our analysis. The results of the DEA are presented in Table 15 . The banks with efficiency value of 100% are relatively more efficient than the other banks. Table 16 is the "summary of peers" table, which is obtained as a result of DEA and compares each bank with the reference banks. It also presents the rate of decrease in inputs for each bank needed to achieve the financial performances of the reference banks. For example, bank 38 should decrease its inputs by the rate of 22.2%, while keeping its outputs constant, to achieve the financial performance of the bank 29. Table 17 presents the numbers of being references for each bank which are utilized to obtain the banks with the best financial performances. 
CONCLUSIONS
Assessing financial performances and predicting financial distress/bankruptcy possibility have a vital importance for the companies/institutions in service industry to subsist in the financial markets and to avoid unfavorable consequences in risky conditions.
Considering this fact, this study proposes an integrated methodology to evaluate the performances of financial institutions with a focus on commercial banks. The proposed approach combines a multivariate statistical method, a clustering approach and multi-factor productivity analysis. More specifically, the proposed approach respectively employs factor analysis, k-means clustering and DEA to explore the financial factors that have a significant influence on the financial performance of commercial banks, and to evaluate and compare the financial performances and distress/bankruptcy possibility of the banks.
To confirm the practicability of the proposed approach, a case study from Turkish banking sector is presented. In this regard, performances of 44 commercial banks operating in Turkish banking sector in the year 2011 are assessed by using 57 financial ratios. By using factor analysis, 57 financial ratios are reduced to five factors that can be used practically for evaluating the financial performances of the banks under concern. Factor scores that are obtained in the factor analysis are utilized in k-means clustering and DEA, respectively, to cluster banks and obtain financial efficiencies of them. Table 17 -0.46 -0.24 -0.63 -0.56 -0.27 Tekstil Bankası A.Ş. 
